MHC class II-positive perivascular microglial cells mediate resistance to Cryptococcus neoformans brain infection.
Acquired resistance to the CNS pathogen Cryptococcus neoformans is mediated by CD4(+) T lymphocytes primed by exposure to antigen in the context of major histocompatibility class II (MHC II) molecules. In mouse brain, parenchymal and perivascular microglial cells may express interferon-gamma (IFN-gamma)-inducible MHC class II marker and thus interact with CD4(+) T cells. Primed effector T cells are retained in the infected CNS if antigen is encountered in proper MHC context and may deliver signals that potentiate microglia to enhanced fungistasis. Vaccinated C57BL6/J mice resist an ordinarily lethal C. neoformans rechallenge, but identically treated congenic Abeta(o/o) mice (MHC class II-deficient; CD4(+) T-cell-deficient) do not. Nor can Abeta(o/o) mice be adoptively immunized by infusion of lymphocytes from vaccinated C57BL6/J donors, as are severe combined immunodeficient (SCID) mice (MHC class II-intact, lymphocyte-deficient). Chimeric (C57BL/6J:Abeta(o/o)) mice with class II expression likely on perivascular microglia only were, like SCID mice, capable of adoptive immunization against C. neoformans brain infection. To the contrary, chimeric mice with class II expression likely only on parenchymal microglia were not capable of effective adoptive immunization against C. neoformans brain infection. Therefore, in order to mediate resistance to infection, primed CD4(+) T cells must interact with the replenishable perivascular microglial subset that lies in close proximity to cerebral vasculature. Although T cells may supply help in the form of inflammatory cytokines to parenchymal microglia, expression of class II on these cells appears unnecessary for antifungal activity.